Acetaminophen kinetics in acutely poisoned patients.
A kinetic model of acetaminophen elimination over a wide dose range has been developed on the basis of (1) kinetic data from normal adults who received a usual dose (up to 2 gm) of the drug and (2) the composition of urinary metabolites of acetaminophen excreted within 24 hr by 29 patients who had ingested up to 26 gm of acetaminophen in suicide attempts (including 2 that were fatal and 5 with evidence of severe intoxication). The model consists of the following parallel pathways: conjugation with glucuronide by Michaelis-Menten kinetics, conjugation with sulfate by Michaelis-Menten kinetics, renal excretion of acetaminophen by apparent first-order kinetics, and formation of an oxidative metabolite (which is responsible for the hepatotoxicity of acetaminophen) by apparent first-order kinetics. There is good agreement between the model-predicted and actual urinary excretion of individual acetaminophen metabolites for doses of 0.8 to 26 gm and between model-predicted and actual plasma acetaminophen concentrations in both the low (normal subjects) and high (intoxicated subjects) concentration ranges. Computer simulations indicate that unsaturation of acetaminophen sulfate formation, previously shown to be feasible in vivo, should decrease the formation of the hepatotoxic metabolite. This prediction is consistent with experimental data obtained in preliminary studies on mice.